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SPECIFICATION FOR VERNIER CALLIPERS
PART (MEASURING 3 VERNIER CALLIPERS WITH LEAST COUNT 0'1 RANGE ABOVE 1000 mm UP TO AND INCLUDING

mm
4000

mm)

1. Scope - Covers the essential dimensional, functional and quality characteristics of vernier callipers with least count 0'1 mm with measuring range above 1 000 mm up to and including 4 000 mm. Method of testing the accuracy of the instruments is given in Appendix A for general information Only. calliper with jaws on one side for external and 2. Type - There will be only one type of vernier internal measurement similar to Type B in IS : 3651 ( Part 1 )-1982 Vernier callipers : Part 1 `Vernier callipers with least count 0'1 mm and 0'05 mm ( second revision )' ( see Fig. 1 ). 3. Nomenclature 4. Definitions 4.1 Error of Measurement The algebrain difference between the measured size and true size. may be separated without the vernier Shall be as given in Fig. 1.

0.2 Measuring Range - The maximum distance scale projecting beyond the main scale.

that the jaws

to the inherent errors of measurement of 4.3 Measuring Uncertainty - The error margin corresponding a vernier calliper. It is defined as being equal to + 2s, that is, for a normal distribution of the readings on the instrument, about 95 percent of readings will not deviate from the mean size ,( true value ) by more than twice the standard deviation. 5. Material - The main parts of vernier callipers from either carbon steel or stainless steel. 6. Hardness The hardness shall be: 350 HV, Min faces of the jaws 700 HV, Min 550 HV, Min such as beam and sliding jaw shall be manufactured

a) for beam b) for measuring

1) made of carbon steel 2) made of stainless steel 7. Dimensions shall be as given in Table 1.

TABLE 1 DIMENSIONS
( Clauses 7, 8.2.1,

FOR VERNIER CALLIPERS 8.2.4. and Fig. 1 )

External

Measuring Range

Minimum Proj;;zan J, Min

of

Minimum Length of Jaws for Internal Meyu;,Tent

,
25 25

1000-2000
20004000

100 150

I 8. General 8.1 Beam 8.1.1 The beam shall be long enough for the sliding jaw assembly not to overhang when measuring at the maximum measuring range and beam shall be relieved for sizes above 2000 mm to reduce the weight and friction. Requirements
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8.2 Jaws 8.2.1 The projection J of the two jaws shall be equal. The minimum projection of the jaws J shall be as given in Table 1. The maximum projection of the jaws J shall not exceed 200 mm. 8.2.2 The sliding jdw shall be a good sliding fit along the beam in order to permit fine adjustments to be made. The sliding jaw shall be provided with a suitable clamp so that it may be effectively clamped to the beam. 8.2.3 The minimum length of the faces for external projection of the jaws. 8.2.4 measurement, La Min shall be one-half the

The minimum length of internal measuring jaws LX shall be as given in Table 1.

8.2.5 The nominal combined width Lc of the jaws for internal measurement shall be 20 or 40 mm to engrave the combined width of jaws on the face of the jaws when the jaws are closed. The faces for internal measurements shall be of cylindrical form with a radius not exceeding one-half of their combined width. 8.2.6 The fit of the sliding jaw on the beam shall permit the various accuracy to be complied with under all conditions of normal use. a.3 Scales 8.3.1 The beam shall be graduated in millimetres and figured in millimetres or centimetres. The length of the scale shall be at least equal to the measuring range of the callipers plus the length of the vernier scale. 8.3.2 The length of the vernier scale shall be 9 mm ( see Fig. 2 ).
MAIN SCALE
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8.3.3

The beam scale ( main scale ) of vernier calliper shall be graduated at 1 mm intervals.

8.3.4 The scale lines of both the beam and the vernier shall be straight, sharp edged and perpendicular to the edge of the beam, and their thickness shall be between 0'1 and 0'2 mm.
Note -The beam and the sliding jaw may be provided with two scales, for internal measurement and with direct reading for each scale. one for external measurement and the other

8.3.5

These vernier callipers need not be graduated up to 750 mm.

8.4 Graduations 8.4.1 The numbering on the beam shall be such that the scale is easy to read. face of

8.4.2 The distance between the graduated face of the beam and the edge of the graduated the vernier shall not exceed 0'5 mm ( see Fig. 3 ). 8.4.3 To facilitate reading, the surface of the beam and vernier may be given graduation lines filled with black pigment. 3 a matt finish

and the
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9. Accuracy 9.1 Measuring Uncertainty - The permissible measuring uncertainty in micrometres in Table 2 is calculated from the formula k 50 + 0.1 L: When f is any measured length, in millimetres, within the measuring range.
TABLE 2 MEASURING UNCERTAINTY

at & 2s, as given

Measur;d

Length

Measuring Uncertainty at zk 2s (96 percent) pm
+160 rt170 f 180

1100

1 200 1300 1 400
1 500 1 600 1700

&- 190 f 200 + 210 + 220 f f 230 250

1 800 2 000 2 200 2 400 2 600 2 800 3 000 3 200 3 400 3 600 3 800 4 000

rt 270 f 290

+310 f 330

L!z350 * 370

+ 390 rt 410 +. 430 * 450

Note -While using vernier callipers of these ranges. the above table shall be referred. The values mentioned should be taken into consideration and work tolerances beyond these limits only can be usefully inspected.

above

9.2 Measuring Faces - With the slider clamped to the beam at any position within the measuring range of the calliper, the faces for external measurement shall be flat to within 10 pm per 100 mm over their length. They shall be parallel to within 20 pm per 100 mm over their length.
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9.2.1 The faces for internal measurement shall be parallel to within 10 pm over their length permissible tolerance for their combined width ( see 8.2.5) shall be +i" pm. and the

9.3 Scale Lines - In any one instrument, the thickness of all scale lines on the main scale and vernier shall not differ by more than 0'03 mm. - The vernier 10. Designation and number of this standard. Example: A vernier calliper with nominal size 2 000 mm and made of stainless steel shall be designated as: Vernier Calliper 2 000 Stainless Steel IS : 3651 ( Part 3 ) calliper shall be designated by the nominal size, the material used

11. Marking - Each vernier shall have legibly and permanently marked upon it, in characters not less than 2 mm high, the nominal size of the calliper, manufacturer's name or trade-mark, if any, and the unit symbol of the scale figured on the beam ( millimetres or centimetres). 11.1 Certification Marking Details available with the Bureau of Indian Standards.

12. Packing - Each vernier shall be coated with suitable anticorrosive coating, and shall be wrapped Each vernier calliper shall -be packed in a moisture proof paper or any other suitable wrapping material. in a protective wooden case which will also be useful for storage after use.

APPENDIX
(Clause METHOD 1)

A

OF TESTING

A-l. Measuring Uncertainty - The inherent errors of measurement of a vernier calliper may be checked with gauge block combinations of known size chosen to cover a number of points both over Checking may also be done by a standard measuring rod/ the range of instrument and that of vernier. length measuring machine of suitable range. A-l.1 The measuring faces of the gauge blocks shall be placed measuring faces of the calliper shall be checked at three points. A-2. Measuring Faces may be checked by applying a between the jaws and the outside

A-2.1 Flatness - The flatness of the faces for external measurements knife edge, straight edge or by another appropriate method.

A-2.2 Para//e/ism - The parallelism of the faces for external measurements may be checked by inserting gauge blocks between them at different points of the jaws and at different measured lengths by varying the sizes of the gauge blocks. Checking may also be done by a standard measuring rod/length measuring machine of suitable range. A-2.2.1 The parallelism of the faces for external measurements shall not be affected by clamping This may be checked by leaving a narrow gap between the measuring faces and observing slider. gap when clamping the slider. the this

A-2.2.2 The parallelism of the faces for internal measurements may be checked by means of a micrometer. To ensure that the radius is not too large, the combined jaws may be checked with a plain ring gauge of 20 or 40 mm diameter as applicable. A-2.3 Scale Lines - The thickness of scale microscope fitted with a micrometric device. lines may be checked by direct measurement with a

5
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EXPLANATORY NOTE *
engineering items use Other types in India. least count O-1 mm

This standard has been prepared as many industries manufacturing heavy these sizes of vernier callipers and it is based on the technical practices followed of vernier callipers have been covered in the following specifications: a) IS : 3651 (Part 1 )-1982 Vernier callipers: and 0'05 mm ( second revision ), and b) IS : 3651 ( Part 2)-1985 Vernier callipers: Part 1 Vernier callipers with

Paft 2 Vernier callipers

with least count 0'02 mm.
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